This study was designed to determine if rapid inhalation induction of anaesthesia (Rll) with 5% isoflurane (4.5 MAC equivalent) 
Rapid inhalation induction of anaesthesia (RII) using isoflurane has been described previously [1, 2] . Because of the pungency of this agent, RII was performed in heavily premedicated patients [1] or else the inspired concentration of the agent was limited [2] . We have examined if 5% isoflurane (4.5 MAC) in oxygen offered any advantage in comparison with the technique described by Lamberty and Wilson [2] , using 2% isoflurane and nitrous oxide in oxygen. This study was designed to compare the two techniques with regard to speed of induction, complication rate and patient acceptance in unpremedicated patients.
The carrier gas was humidified in order to limit airway irritation associated with inhalation induction with isoflurane [3] .
METHOD AND RESULTS
After obtaining Ethics Committee approval and informed patient consent, we studied 40 ASA I and II unpremedicated patients presenting for day-case extraction of wisdom teeth by the same dental surgeon. The patients were allocated randomly to receive RII with 5% isoflurane in oxygen (group A) or 2% isoflurane in nitrous oxide and oxygen (group B).
All the inductions were carried out with an i.v. cannula in situ and monitoring comprising ECG, pulse oximetry (Ohmeda 4700 Oxicap, BOC Health Care, U.S.A.) and continuous non-invasive arterial pressure (AP) (Finapress, Ohmeda, BOC Health Care, U.S.A.). A newly-calibrated isoflurane vaporizer was adjusted by an assistant to deliver either 5 % isoflurane in oxygen 6 litre min" 1 or 2 % isoflurane in oxygen 2 litre min" 1 and nitrous oxide 4 litre min"
1
. The Rotameters and backbar of the anaesthetic machine were covered by a green towel. All inductions were then carried out by one of the authors (P. van H.), who was unaware of the vaporizer and Rotameter settings.
Baseline measurements of heart rate (HR), AP and arterial oxygen saturation (5p Ol ) were obtained before induction of anaesthesia. Patients were coached in the technique of taking a vital capacity breath (VCB) and then holding the breath for as long as comfortable before resuming spontaneous ventilation. The induction sequence commenced after the patient had understood the procedure. Gas leaving the common gas outlet of the anaesthetic machine (temperature 20 °C, 15% relative humidity) passed through a water bath humidifier heated to 60 °C before entering the patient breathing system. Gas leaving the modified Mapleson A breathing system (as described by Lamberty and Wilson [2] ) was at a temperature of 27 °C and a relative humidity of 98%.
The breathing system was primed by allowing the pre-set anaesthetic mixture to flow for 5 min before occluding the outlet of the system to allow both reservoir bags to fill, but not to become distended. The patient then took a VCB from the primed system and held the breath for as long as comfortable, before resuming spontaneous ventilation. The induction sequence studied included the time from the onset of VCB until stage 3, plane 1 of surgical anaesthesia was reached (no response to verbal command, regular ventilation and central pupils). During the induction sequence, an assistant recorded mean arterial pressure (MAP), HR and Sp Oi , before the onset of the VCB and at the onset of surgical anaesthesia. He also recorded induction time (onset of VCB to onset of surgical anaesthesia), number of breaths taken before the onset of surgical anaesthesia and any of the following complications: coughing (presence of a single cough); excessive secretions (secretions audible in the airway); laryngospasm; excessive movement (requiring restraint of the patient). All the time measurements were made by means of a stopwatch. Inhalation induction was abandoned if any of these complications threatened the safety of the patient-for example if the patient had repeated spasms of coughing.
After surgical anaesthesia had been achieved, suxamethonium was administered and tracheal intubation performed. Anaesthesia was maintained in all patients with 2% halothane and nitrous oxide in oxygen.
All the patients were visited 2 h after operation and asked about last conscious recall in the BRITISH JOURNAL OF ANAESTHESIA induction sequence, if they would choose RII for any subsequent anaesthetics they may require, and if they had experienced any nausea, vomiting or headache.
The two groups were similar in characteristics (table I) . The mean speed of induction between the two groups was not significantly different (P = 0.443). A point estimate of the ratio of the means (mean of speed of induction in group A vs mean speed of induction of the established technique, group B) was 94.8%, a reduction of only 5.2%. An interval estimate for this ratio is 72-117%.
There were more "complicated" inductions in group A (nine) than group B (four) (table I) (Fisher's exact test, P > 0.05). However, all the complicated inductions in group B had to be abandoned (all because of excessive movement), while only two of the nine complicated inductions in group A had to be abandoned (both because of uncontrolled coughing). In the inductions abandoned in both groups, all the patients smoked more than 20 cigarettes per day. There were no episodes of laryngospasm or desaturation in the groups (table I). There was a similar incidence of coughing, excessive movements and secretions in the two groups (table I) . MAP and HR before induction and at the onset of surgical anaesthesia were not significantly different (paired and unpaired t test) within groups and between groups (table I).
The postoperative interview (table I) yielded similar responses from the two groups. Seventeen of the 20 patients in each group expressed the view that they would choose RII for a subsequent anaesthetic. Sixteen of the 20 patients in group A and 14 of the 20 patients in group B (Fisher's exact test, P > 0.05) had no recall of events after taking the VCB containing anaesthetic agent. There was a small incidence of headache and no nausea or vomiting. It should be noted that the responses of all the patients, including those in whom the induction had to be abandoned, are included in the results of the postoperative survey.
COMMENT Theoretically, RII with isofiurane is an attractive technique for day-case anaesthesia because of the low blood-gas solubility coefficient of isoflurane [4] . This study has not shown any advantage of using 5% isoflurane in oxygen for RII in comparison with 2% isoflurane in nitrous oxide and oxygen. In the case of an increase in speed of induction using 5% isoflurane, rather than 2% isoflurane and nitrous oxide in oxygen, only a 30-50% improvement would be clinically significant. If a 40 % increase in speed of induction is taken to be clinically significant, for the present sample size the power of the t test is in excess of 90%. Therefore we conclude that there was no clinical difference in the mean speed of induction between the two groups.
The end-point of the induction sequence in this study was the onset of surgical anaesthesia. In our opinion, this is a more practical end-point than that used in other studies of RII, as this is the point at which body surface surgery may commence, or at which the patient may be paralysed and the trachea intubated.
The majority of patients had no recall of events after the VCB containing the anaesthetic agent. As far as most patients are concerned, this was truly a "single breath technique". Both techniques of RII were associated with a low incidence of reported adverse effects.
The severe coughing in the two patients in whom induction was abandoned in group A was in keeping with the experience of other authors using isoflurane for inhalation induction [5] . The greater incidence of excessive movement resulting in abandoned inductions in group B probably resulted from inclusion of nitrous oxide in the carrier gas. Because of its lower blood-gas solubility, nitrous oxide rapidly induces stage 2 of anaesthesia before isoflurane is able to induce stage 3 of anaesthesia.
